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HUBBLE SPACE TELESCOPE
LEVEL I REQUIREMENTS

FOR THE OPERATIONAL PHASE

1. SCOPE

This document combines and updates the original Hubble Space Telescope (HST) Level I Require-
ments document dated December 23,1983, the amendment dated October 29,1985, and the Level 1
Requirements operational phase augmentation document dated May 17,1989. Approved waivers and
approved Critical Decision Items (CDI’s) have been incorporated as required. The requirements
herein cover the operational phase of the HST program. The performance requirements provided in
this document represent the minimum performance levels to be used in assessing the need for
on-orbit servicing or upgrade and for ground system modifications.

The mission of the HST Project is to provide a space observatory for use by the international as-
tronomy community to increase the sensitivity and resolving power and extend the spectral range of
astronomical observations decisively beyond those achievable from earth observatories.

The normal operations and condition of the HST will be maintained by NASA, including the com-
mand, control, and communications system. Within broad policy generated by NASA, the HST
science program will be managed by the Space Telescope Science Institute (STScI) to maximize the
scientific usefulness of the observatory and to bring the user community into direct contact with and
control of the science that is done.

The European Space Agency (ESA) has provided two sets of solar arrays and one scientific instru-
ment (the Faint Object Camera) for the Hubble Space Telescope and personnel for the STScI. In
return, scientists from ESA member nations are guaranteed at least 15 percent of the HST observing
time on the average through May 2001. ESA participation is defined in a Memorandum of Under-
standing.

1.1 Control
This document shall be controlled at Level I by NASA Headquarters, Office of
Space Science (OSS), which carries the primary responsibility for fulfillment of
these requirements.

2. OVERALL PROGRAM REQUIREMENTS

The goal of the HST program during the operational phase is to maximize the
scientific productivity of the Observatory. To meet this goal, NASA shall
operate, maintain and enhance the HST spacecraft and supporting ground
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systems while the Space Telescope Science   Institute (STScI), in accordance with
NASA policy guidance and oversight, shall conduct the HST science program.

2.1 Operational Life 1

A high level of scientific productivity, using acquisition methods and strategies in conjunction with
instrumentation selected through peer review, shall be maintained to the extent possible, and/or
practical, for 15 years, or longer.2 The measures to be taken to achieve this will include:

    a. operational work-arounds such as procedural and software changes,
    b. orbital replacement of malfunctioning spacecraft equipment,
    c. orbital replacement of scientific instruments,
    d. orbital replacement of limited-life equipments or units, at the appropriate mission life points,
    e. development of Space Support Equipment (SSE) to support maintenance missions,
    f. maintenance and upgrade of the supporting ground system, and
    g. reboost as required to maintain a satisfactory orbital altitude.

2.2 Servicing Mission Authorization
The execution of all servicing missions requires approval by the NASA Administrator.

2.3 Scientific Capabilities
 A scientific measurement capability is provided through a complement of up to four axial scientific
instruments, one radial scientific instrument, and three Fine Guidance Sensor. 3 This capability shall
be maintained and enhanced through the acquisition and on-orbit installation of replacement scien-
tific instruments and Fine Guidance Sensors, and the maintenance and modification of the support-
ing ground system. The HST shall be able to accommodate a cryogenically-cooled infrared SI,
including provision for the removal of evaporated cryogen from the aft shroud.

2.4 Space Transportation
The Space Shuttle shall provide the basic transportation for all phases of the HST program including
deployment, on-orbit servicing, and reboost or return to earth.

1 Per CDI-049.
2 Per CDI 054.
3 GSFC Waiver #11 points out that the first servicing mission installation of the corrective optics package COSTAR left
HST one short of the five SI’s called for in the original wording. The wording of this sentence has been modified to
make it more flexible in terms of instrument complement.
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2.5 Communications
 All normal forward and return link data transmission shall be via the NASA Communications
Network (NASCOM) and the Space Network (SN). In situations where there is an outage of the
normal communication service, the remaining or replacement elements of the Deep Space Network
(DSN) 26 meter subnet or the Goddard Space Flight Tracking and Data Network (GSTDN) shall
provide tracking, command, and engineering telemetry for health and safety communications sup-
port.

2.6 Mission Termination
At the completion of the useful operational life of the HST, as determined by NASA Headquarters,
the HST shall be either placed in a long-term stable orbit or safely deorbited.

3. OBSERVATORY PERFORMANCE

The purpose of this section is to define the minimum acceptable performance capabilities for the
Observatory. These shall serve as criteria for planning and initiating orbital servicing activities. It is
expected that some flight subsystems will degrade with time, e.g., the HST exterior thermal coat-
ings, which cannot be refurbished or replaced and whose degradation cannot be circumvented by
ground system work-arounds.

3.1 Image Quality

The optical system shall consist of a f /24 Ritchey-Chretien telescope with a 2.4-meter diameter
primary mirror and corrective optics. The optical image, including effects of optical-wave front
error, pointing stability, and scientific instrument to OTA alignment, should satisfy the following
on-axis requirements at 6328 Angstroms and be a design goal at ultraviolet wavelengths: 70%4 of
the total energy of a stellar image must be contained within a radius of 0.10 seconds of arc; the
resolution of the image using the Rayleigh criterion for contrast shall be at least 0.10 seconds of arc;
and the full-width half-intensity diameter of the image shall be no more than 0.10 seconds of arc.
After correction for astigmatism, these specifications shall apply to the image quality over the entire
usable HST field.

The HST shall be capable of collecting and imaging radiant energy in a broad
spectral band from 1216 Angstroms to 10 micrometers. Specifically, the OTA
optical throughput, which includes the combined reflectivity of both the primary

4 GSFC Waiver #2 requested the 70% figure to be changed to 60% at 6328A and 35% at 1216 However, the original
Level I requirement was met or exceeded following 1993 servicing mission, so the requirement has not been modified.
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and secondary mirrors and the central obscuration effect, shall be no less than 38 percent at 1216
Angstroms and 55 percent at 6328 Angstroms.5

The overall system must be capable of measuring unresolved objects appreciably fainter than those
accessible from the ground; i.e., at least 27 mv with a signal-to-noise ratio of 10 in 4 hours of ob-
serving time.6

The overall system must be capable of measuring extended sources of surface brightness 25 mv per
square seconds of arc with a signal-to-noise ratio of 10 in 10 hours, with a resolution of at least 0.25
seconds of arc.7

3.1.1 Image Stability
The image jitter due to all causes shall be less than 0.012 arcsec R.M.S. over a
period of 24 hours. The optical image quality, as defined in 3.1. shall be
simultaneously maintained at the apertures of up to four axial scientific
instruments8, one radial scientific instrument, and three Fine Guidance Sensors
for elapsed periods of 24 hours allowing up to 4 hours for thermal stabilization
after thermally worst-case slews.

3.1.2 Target Positioning 9

The HST shall contribute an error no greater than 0.03 arc seconds during the
acquisition and positioning of a fixed or moving target within any instrument
aperture.

3.1.3 Guide Star Acquisition & Tracking 10

The HST must be able to acquire and track on guide stars in at least 75% of randomly selected
targets located at the galactic poles when using the stellar statistics of “Guide Star Probabilities”,
NASA Contractor Report 3374, January 1981.

5 GSFC Waiver #19 requested waiver based on reduced throughput that would result with incorporation of COSTAR.
However, the original Level 1 requirement was met or exceeded following 1993 servicing mission, so the requirement
has not been modified.
6 GSFC Waiver #3 wanted to reduce this requirement. The original Level I requirement was met or exceeded following
1993 servicing mission, so the requirement has not been modified.
7 GSFC Waiver #4 requested a 10% reduction in the requirement for extended object sensitivity. The original Level I
requirement was met or exceeded following 1993 servicing mission, so the requirement has not been modified.
8 GSFC Waiver #11 points out that the first servicing mission installation of the corrective optics package COSTAR left
HST one short of the five SI’s called for in the original wording. The wording of this sentence has been modified to
make it more flexible in terms of instrument complement.
9 Per CDI-057.
10 Per CDI-058.
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3.1.4 Solar System Object Tracking 11

Tracking errors for moving targets shall remain less than 0.03 arcsec. r.m.s., for tracking rates less
than 0.02 arcsec/sec, and less than 0.04 arcsec, r.m.s., for tracking rates between 0.02 and 0.20
arcsec/sec, over 3 arcmin apparent displacement.

3.1.5 Stray Light Performance
The scattered light surface brightness must be less than 23 mv per square seconds of arc except
within 50 degrees of arc of the sun or 30 degrees of arc of the moon or 90 degrees of arc of the
bright earth limb.12

3.2 Scientific Observational Capabilities
The scientific productivity of the HST requires that certain core observational capabilities be main-
tained throughout its operational lifetime. Loss of any of these capabilities shall justify instrument
replacement at the earliest planned servicing mission.

3.2.1 Core observational Capabilities
Allocation of time and details of observing programs are based on scientific merit. In the long term,
a stable observational capability shall be provided to enable the following:

     a. Visible photometric imaging at high spatial resolution for science and target acquisition sup-
port.

     b. Ultraviolet spectrophotometry at medium to high spectral and spatial resolution.

     c. Near infrared spectrophotometry (> 1 micron) and imaging with high resolution. This capabil-
ity is to be available for at least five years of HST lifetime, and should be instituted as soon as
possible after launch.13

High spatial resolution is intended to mean roughly 2 samples per cycle at a 50% value of the Opti-
cal Telescope modulation transfer function. Medium and high spectral resolutions are intended to
mean 1000 and 30,000, respectively. The minimum fields of view for the UV/visible and IR imaging
shall be approximately 90 and 10 arcsec, respectively. Performance degradation below any of the
levels stipulated - but not total loss - does not constitute justification for immediate instrument
replacement, but shall be a factor in prioritizing replacement in service mission planning. The
capability of conducting parallel observations, i.e., concurrent operation of any two science instru-
ments on a noninterference basis, is a general core capability.

11 CDI-063 waived this requirement for launch, but required implementation by March 1991. In 1993, GSFC requested
a further waiver, which was denied.
12 Revised from 80 degrees to 90 degrees per CDI-055.
13 Per CDI-066.
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3.2.2 Additional Observational Capabilities.
In addition to the core capabilities, a versatile observational capability shall be maintained to sup-
port, at any time, at least several of the following:

     a Wide field of view (approx. 2 arcmin) visible imaging
     b. Imaging at UV wavelengths
     c. Faint object (approx. mv= 20.5) visible spectroscopy at high spatial
      resolution
     d Faint object UV spectroscopy
     e. Very high resolution (approx. 105) UV spectroscopy
     f. High speed (approx. 20 microsec) photometry.

3.3 Spacecraft Subsystems Performance In general, unacceptable subsystem performance is that
which compromises the observational capabilities specified in Section 3.2 or results in operational
impacts which degrade science productivity. Specific requirements, which are particularly relevant
to the maintenance of adequate support for science mission operations, follow.

3.3.1 Power 14

The electrical power system shall provide adequate energy to maintain the scientific operational
capabilities stated in paragraphs 3.2 and 3.2.1. In addition, the batteries shall maintain sufficient
storage capability to enter safemode or gravity gradient mode (164 amp-hours). A servicing mission
will be required prior to the time that the battery storage capability is projected to be less than 164
amp-hours or the solar array capability is projected to be less than that required to maintain scientific
operational capabilities in paragraphs 3.2 and 3.2.1.

3.3.2 On-Board Data Storage
The flight system shall provide at least 100 Mbytes of science and engineering
data storage.

3.3.3 Data Quality
The system shall provide a bit error rate not worse than 2.5x10-5 without Reed -
Solomon encoding for all telemetry and 1x10-7 for end-to-end data flow for all
data processed by the SI C&DH with Reed-Solomon encoding.

3.3.4 Time/Frequency
The system shall provide a clock signal to the science instruments with a 1 microsecond resolution
relatable to Universal Time Code (UTC) to within 10 milliseconds. Frequency stability of the
on-board frequency signal shall be at least lX10-9 over 24 hours.

14 Per CDI-053



3.3.5 Data Management
The on-board system shall manage and communicate a long term average of 300 Mbytes of science
data per day. It shall be capable of supporting approximately a twofold growth in this average data
volume due to advanced instrument requirements.

4. GROUND SYSTEM REQUIREMENTS

The ground system required to support the HST program shall support Observatory and science
management, the former performed by the Goddard Space Flight Center (GSFC) and the latter,
under contract to GSFC, by the Space Telescope Science Institute (STSCI).

4.1 General Functional Capabilities
The ground system shall provide the following general routine functional capabilities in support of
mission operations:

     a. Spacecraft and scientific instrument command and control.

     b. Performance monitoring and engineering trend analysis.

      c. Science and mission planning and scheduling, including parallel science data
      acquisition and parallel event scheduling.

     d. Capture and processing of engineering and science data.

     e. Science data analysis and general observer selection and support.

      f. Archiving and distribution of science data and archival research support.

      g. Support for spacecraft subsystem and science instrument maintenance, replacement and
refurbishment.

      h. Orbit and attitude data collection and processing.

4.2 Observatory Operations
The ground system shall be capable of supporting HST operations on a continuous basis. Availabil-
ity for all mission critical facilities shall be at least 99.8% with a mean time to repair of less than 1
hour. The availability for off-line support systems shall be greater than 97.5% with a mean time-to
repair of 8 hours. Routine maintenance shall be performed without disruption of flight operations
support. The observatory operations project organization shall ensure that sufficient and appropriate
hardware equipments and software programmers-developers and key hardware and software mainte-
nance skills are available to support expected life-cycle activities, including the incorporation of
efficiency and capabilities enhancements and upgrades and problems resolution.
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4.2.1 On Line Operations

The following on-line operational capabilities, normally used to support realtime transactions, shall
be provided:15

     a. Generation, uplink, and logging of command loads and real-time
         commands.
     b. Monitoring of all flight systems and science instruments in order to assure
         their health, safety, and data quality.
     c. Generation and uplink of commands to adjust pointing and maintain
         tracking.
     d. Attitude determination and sensor calibration in support of pointing
         control.
    e. Monitoring and recording of the performance, runtime, and any anomalies
        in the flight and ground systems.

4.2.2 Planning and Scheduling
The ground system shall provide the following capabilities:

     a. Planning and scheduling, accounting for all constraints, in order to
         maximize efficient use of the Observatory. The goal is to achieve an annual
         average of 35% on-target time (OTT). OTT is defined to be the period which
         begins with the initiation of the Fine Guidance Sensor (FGS) acquisition
         process and ends with the release of the telescope pointing control each
         orbit (e.g., the HST is released to slew to the next target). In achieving this
         35% goal, the intent is to minimize the amount of “on target’ time spent for
         acquisition while maximizing the actual amount of target exposure time. If
         an observation can be accomplished on gyro control only, then OTT begins
         with commencement of science data collection or with any instrument-
         peculiar target acquisition procedures (e.g., shutter open) and ends with
         release of spacecraft pointing control each orbit.
     b. Planning maneuvers and housekeeping activities to maintain the amount of
         dark time available for scientific observing at or above 20 minutes per orbit
         averaged over the precession cycle.
     c. Timeline re-planning and scheduling for observing targets of opportunity
         within 24 hours of authorization.
     d. Concurrent operation of two scientific instruments (parallel science) plus the
         use of a Fine Guidance Sensor for astrometry.16

      e. Preparation of schedules and command loads for 24 clock-time hours of HST
         operation,    including scheduling of parallel activities, in less than 12 working

15 Interactive selection and execution of alternative preplanned mission sequences (referred to as branching) for up to
20% of the total activity” was formally waived via CDI-062 and GSFC Waiver #16.
16 Per CDI-059, waived for launch but to be implemented by March ’91.
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      hours as a goal, and including the ability to reschedule 5% of these activities in response to
      mission needs. 17

   f. Maintaining reference materials and procedures to enable acquisition, tracking and observation
      of moving targets as per Section 3.1.4.

4.2.3 Servicing Mission Planning
The ground system, to support planning for servicing missions, shall provide reliability forecasting,
mission simulations, mission operations and post-mission data processing and analysis.

4.2.4 Simulation and Test
The capability shall be provided to simulate the operation of the HST to support building or modify-
ing hardware and software over the full life cycle of HST, test operational procedures and com-
mands, assist in fault diagnostics, verify compliance of new subsystems against interfaces, and train
new operators. The system shall be capable of testing new or revised flight software before installa-
tion without undue disturbance of ongoing normal orbital operations.

4.3 Data Acquisition
The ground system shall maintain and upgrade its data capture and processing throughput capability
commensurate with advanced science instrument requirements.

4.3.1 Data Rates
The ground system shall be capable of simultaneously receiving data at rates of
1.024 Mbps and 32 or 4 or 0.5 Kbps.

4.3.2 Data Volume
The ground system shall be capable of capturing a peak maximum data volume of 900 Mbytes in a
24 hour period and of processing, on a long term average, 300 Mbytes daily for transmission to the
STScI within 24 hours after receipt.

4.3.3 Data Storage
The ground system shall provide a minimum of 30 days of fail-safe storage of
captured (unedited) data.

4.3.4 Data Dissemination
After a one year proprietary period, HST data shall be made accessible to the general scientific
community. Archived data shall be periodically transferred to the HST European Coordination
Facility and other facilities as authorized by the Associate Administrator, Office of Space Science.

4.4 Science Operations

17 Per CDI-061-Rl.
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The STScI has been established for the purpose of conducting and managing the science operations
of the HST program. Its primary functions include:

   a. Establishment of science program guidelines.
   b. Selection of HST general observers and archival researchers, providing them technical assis
       tance with their research programs, and managing grants to selected U.S. general observers.
   c. Developing operational procedures and science observing schedules, including parallel science
       and parallel events scheduling.
   d. Providing applications utilities and calibration data for analysis of HST data.
   e. Processing, archiving and publicizing HST science data and results.
   f. Evaluating Observatory and scientific instrument performance.
   g. Maintaining the Guide Star Selection System.

4.4.1 Research Management
The ground system shall provide for the management and selection of research proposals, tracking
associated resource requirements, and maintaining resulting products of the research throughout the
life of the program.

4.4.2 Observing Support 18

The ground system shall have the capability to support two general observers concurrently in the
conduct of their observing programs involving such functional areas as target acquisition, acquisi-
tion verification, and quick-look data analysis.

4.4.3 Science Data Processing and Products
Calibrated standard data products shall be available to observers within five days of their acquisi-
tion. Uncalibrated data in SOGS format19 shall be available to observers 24 hours after receipt by the
STScI Calibration algorithms, tables, and files shall be made available to authorized observers
within thirty days of the request. Transportable versions of the data analysis software shall be main-
tained for use by observers who have access to compatible computers.

4.4.4 Data Archive
The capability shall be provided to archive, search and retrieve all the edited and calibrated science
and related engineering data. The system shall support the access and distribution needs of up to
1000 archival researchers per year. A minimum of 3 years of current data shall be maintained on-line
to facilitate automatic real-time interactive access. The remainder shall be permanently archived and
retrievable, within a reasonable time, on request (“reasonable” defined as seconds to minutes if
requested by an online user, and 1-2 weeks if by mail). The system shall accommodate both local
and remote users via electronic

18 GSFC Waiver #18 eliminated branching as a requirement.
19 Per CDI-064.

14



access, restrict access to only authorized users, and prevent against inadvertent loss or destruction of
data, accidental or malicious.

5. SERVICING SUPPORT REQUIREMENTS

Over the operational lifetime of the HST, a capability must be maintained for onorbit servicing in
order to restore, wherever possible, original levels of performance and to enhance the science capa-
bility. Assuring this involves the timely development of replacement scientific instruments; Space
Shuttle Program support; servicing mission planning; timely availability of Orbital Replaceable
Units (ORUs); the development and maintenance of supporting test equipment, ORU delivery
systems, spare components, and the Space Support Equipment (SSE); and a ground logistics system.
Two classes of missions may be needed: Planned Service Missions (PSM) and Contingency Service
Missions (CSM). Although both types require planning, the CSM launch preparation is triggered by
a critical event, whereas the PSM occurs on a schedule related to forecasted maintenance need. A
PSM is used to restore or upgrade the Observatory and scientific instrument performance (cf. Sec-
tion 3.0). It is also used to reboost the spacecraft. The CSM corrects a failure which leaves a single
point failure mode in a mission critical subsystem. A CSM may also be utilized to reboost the Obser-
vatory.

The program infrastructure shall maintain the capability to return the HST from orbit. The capability
to return the HST from orbit shall not be maintained for every HST servicing mission, but instead
will be provided only if so specified in the mission call-up instructions. That is, the hardware, soft-
ware, procedures, etc., necessary for returning the HST from orbit shall be developed, verified, etc.,
on a schedule that permits the recovery of the HST by the Space Shuttle from orbit on any mission
so desired, provided that recovery capability is specifically ordered up prior to mission initiation.
Specific hardware capability does not, however, have to be planned for nor carried on every servic-
ing mission, thus optimizing the use of the Space Shuttle lift capability to better support HST servic-
ing missions where there is no identified imminent need for returning the HST.

5.1 Initiation Criteria
The decision to perform a servicing mission will be made by the Administrator in
response to an Office of Space Science request. The request for a CSM will be
initiated as soon as a justifying condition or pending condition is established.
The need and requirements for a PSM shall be reviewed at least every six months
and, under normal circumstances, confirmed at least 18 months prior to the
scheduled launch.

A CSM will be requested whenever there is a loss of an ORV(s) which leaves the HST with a poten-
tial single point mission failure. A mission failure condition is
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one in which the Observatory is no longer in communication with the ground or commandable,
cannot be safely retrieved for servicing or reboost, is unable to support any science operations, or has
lost the scientific payload. Potential failure of any one of the five major subsystems - power, thermal,
pointing control, command and data handling, communications - is justification for initiating the
CSM process.

The criteria considered in planning and requesting a PSM are the forecast of:

   a. Orbital decay to an altitude such that science operations become constrained or mission duration
       is imperiled.
   b. Loss of core observational capability as specified in Section 3.2.1
   c.  Subsystem performance degradation below levels specified in Section 3.
   d.  Availability of advanced instruments.

Activities supporting conduct of a CSM ‘will require major mobilization of effort across NASA in
order to effect rapid repair of the HST. The basic purpose or such a call-up will of course be to repair
the HST before it sustains further failure which could then result in irreversible damage to or loss of
the Observatory. For planning purposes, the maximum allowable Space Shuttle response time - that
is, time from call-up of the CSM by the Administrator to achieving launch readiness status - is
assumed to be no greater than 12 months.

If resources and the situation allow, routine servicing activities and/or replacement of scientific
instruments may be accomplished during a CSM.

5.2 Planning Support
The servicing support system shall:

   a  Maintain a long term schedule of servicing missions including best estimate of launch dates, the
       most likely complements of subsystems and scientific instruments, and associated procurement
       schedules and activities.
   b. Provide a reliability model of the HST, updated periodically with flight data, for use in decision
       support and logistics management.
   c.  Account for all ORUs through a logistics data system covering reliability parameters, inventory
        status, and EVA timeline activities and tool requirements.
   d.  Maintain trend analyses on sub-system performance, orbital decay and relevant geophysical
        models.

5.3 ORU Requirements
An inventory of critical Orbital Replaceable Units (ORUs) shall be provisioned and maintained to
ensure support of a CSM call-up at any time. The inventory shall also include those ORUs which
need to be replaced on PSMs based on current forecasts of need dates. To the extent the budget
permits, an inventory of
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desirable ORU changeouts, i.e., those which will result in enhancements, shall also be supported.

5.4 Orbital Replacement Instrument Requirements
In order to meet the scientific performance requirements established in Section 3.2 or to upgrade
FIST science return, additional scientific instruments will be acquired for installation on PSMs.
These Orbital Replacement Instruments (ORIs) shall:

   a.  Be fully compatible with the flight and ground data management and communication systems,
        as they currently exist or are expected to be upgraded.
   b.  Meet operational phase thermal, mechanical and electrical interface specifications.
   c.  Have as a design goal an operational lifetime of at least 5 years.
   d.  Use, to the maximum extent practicable, on-orbit replaceable subsystems.

Algorithms shall be provided along with the ORIs to permit on- orbit support and instrument-unique
ground data processing.

5.5 Space Support Equipment
A baseline set of reconfigurable Space Support Equipment (SSE) shall be maintained to support
servicing missions. This baseline includes:

   a. The Flight Support System (FSS) to provide the mechanical and electrical interface between
       HST and the Space Shuttle.
   b. Orbital Replacement Unit Carrier(s) to provide mounting, power, environmental protection and
       load isolation for the ORUs and ORIs.
   c. EVA crew aids and tools.

On a single mission, the capability shall exist to carry into orbit a full set of replacement batteries, a
set of solar arrays, at least one radial and one axial module, and multiple ORUs as required. The
actual servicing mission equipment mix for a given mission will be determined by Observatory
performance and trend analyses, space support equipment considerations, available EVA capability,
Space Shuttle performance capabilities, and other considerations determined relevant at the time.

5.6 Technical Information Management
An automated information management system shall be maintained which provides:

   a. Management and resource control data.
   b. Technical design and test data.
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6. SAFETY AND EQUIPMENT RELIABILITY

6.1 Crew Safety
The design of the SSE, ORUs and ORIs shall assure that the Space Shuttle Orbiter
or crew safety shall not be compromised at any time under either normal or
contingency modes of operation. These modes include all phases of mission
activity, i.e., rendezvous, capture,, on-orbit maintenance, redeployment, reboost
and earth return.

6.2 Equipment Reliability
The HST and SSE shall meet the requirement that no single failure or operator error result in dam-
age to the Space Shuttle. Any deployment or extension which could prevent payload bay door
closure must be controlled by independent primary and backup methods, and the combination must
be two-failure tolerant. Payload equipment which could interfere with the closing of the payload bay
doors shall be jettisonable without EVA.

The HST shall have no single point failure that will jeopardize recovery of the HST or affect Space
Shuttle crew safety. Nor shall a single point failure within the HST subsystems cause a permanent
loss of command capability, engineering telemetry, or scientific data. HST structures shall be de-
signed with adequate factors of safety to meet these requirements.
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